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Abstract of JP7147483 
PURPOSE:To provide a printed wiring board 
wherein the upside of a copper plating layer 
which forms a conductor pattern and the 
underside of an interlayer insulating layer are 
excellent in adhesion between them. 
CONSTITUTION:Resin interlayer insulating 
layers (11 to 15) and conductor patterns (C2 to 
C6) are alternately laminated on a board to 
form a printed wiring board, wherein a metal 
adhesion layer (L4) is provided between the 
undersides of the interlayer insulating layers 
(11 to 15) and the upside of the copper plating 
layer (L3) which forms the conductor patterns 
(C2 to C6), and the metal adhesion layer (L4) 
is formed of at least an element selected out 
from nickel, chromium, molybdenum, titanium, 
and tungsten. 
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(54) [|69I®*:fiM > hffi»£Rtf-?-©§yg;ftfc 



(57) [SKi] OWE*!) 
[afl«J] zH*^£-> (C2~C6) £fitj£LTl,>& 
(L3) CD±ffl£JI|IMgttJB (I 1~I 5) 
OTffit©IH©W»ttK«tiA:^y> hBB**!l«f 
4. 

[tt$] ttunttoffmiftiu ( 1 1 ~ 1 5 ) i^ns 
(C2-C6) &6&*Lhcc&Etc8t]i 

> (C2~C6) 4fl»fiS0-r^S^»-3#)l (L3) 
i, t©fflft-5tB (L3) ©_h®td£bTt,>*i!JiEJg 
NtftlM (I 1 ~ I 5 ) OTBiOIBK. £HA>6ftS 
ffiSH (L4) *»«U *©**■ (L4) 

a. 




> t fcSflLLKSSEfc WBJBSE L r * * y ' lJ y v ^ M 
tablet , 

iiE»»^^->*«JilEl/"C^4»a&-»#jli. *©S 
Bice* ~y*ni* ^pa, -ty^-rx ^£>, 
fc c <t £#g* £ -r & y > h lagfc 

> t ^ssi^^sccgnffM-r 5 y y > h ia§t£©is 

ftfrftfCteOT. 4>&<<t4>Tf2 (a) - (d) ©XH 

tt : < a ) mt^m^mmmm^m^ Ltmm% 

• ««*ff ^mwmmomm^mm axg, < b > 

axe. ( c ) m^mfa±mow\'&.uwm$> -o^m 20 
*»istsm (d> Buia««)o*»±cc t x?* 

XB. 

Hi©£ii4*^y£y>yoT^j8u bhes 

CCE»0^ y > hE*«©S8i#a. 

[0 00 1 ] 

[ s^bp^jffl^i? ] y y > f E««a^ * 

* - >*wtm bxBt& 3 n a® nttM & ©**tttc« 

[0 00 2 ] 

^ y > h BK«KS»ffl© 1 c * l s i ^*mmm-$ 40 

coa&^y^HBiSficcjptur. 2»»r?*->© 
7y^>{b*<t^ofcjS«K{l:**s?*stiT:i>a. 7*y 

> hBK*4»iS-i*S<!:#©7 7 ^>&3M*^*->© 

^rf^f -r^&enri^c c©7cnz*-cw:. 
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[ 0 0 0 3 ] * fc. ±BE0SntfiflW«. SfthfcjKtt 
^ £ - > © &f& 1 «: j£ D r tt 0 £ b f f 9 c i cd <fc 

[0 0 04] 

fiEJSO^ffiCcio-cJBfiSStiS^y^hEIBS©*^. 

3H*^*->1 l*««fcUTl>£Htf>o*Jll 2©±ffi 

©«^*^*»-r*Si 1^X^*0 fc B C©<k5 
ft®^©*as#SfciBBLT, 

2 -Jiffl»^Ji 1 3 H©P r ;l/^*>fi< & D , m 3 ^c^ 
Meets, c©SIBK:«tJa©3a«iR*3Wt^^->*^ 

[0 00 5] c©a©MH*)B*-rs*JSt or«, w 

<t«ci'3&s#*6tis. oa»u aw*^^->i i©w» 
ft^JiMb^Li^¥©7-y>hiS^«©ii^. _hlE 
©^ 5 «c«*S»WB^x ^ ^> y«*ff 5 C i*sfi»r 

[0 00 6] TifeJf 1 5£JB»o8il 2 <h©/? 

*xy?->y-raiR«cBI4«C7nStiSJ:5tcfi«!)o#Ji 
1 2«>x^^>ystit««)o# 1 2©±ffi3&i*SJM± 
«cffl< , 2gftA£-> i l ©?W*s»&toti4tf^ 

r©ttffi*fc»6ti&t^i^raH3&^Dro^c. c© 
BBH^tt, BtriEb/cJiPajffi^iiic^L'r©^^-ra^ 

[0007] *«sa«±E©*tt«c**r«c3nfcfc© 
o * n©±ffi t @Fa^^©T® tcorscommitcmh 
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* mo±m t mmmmm<oTm t <Dffl©««tt*ei± 

[0008] 

j5Eurc*-sfl*o#lii. ^©8la?)-o£Jl©±ffiGdf 0 10 

x i'QA, -t»;yr>, ^£>, £>^x 

*©SSiLTti*. fft^2&CEiS©^^fcJ; v HuiB 

[0 00 9 ]J/c »#E3fcK«©3HmJ. *§JI1S§£ 

(a ) mrfaas±tc^3fe14^i^^L/c^cc^ • 31 
«*ff l»JIBIffi^Oia»*«l5S-r 3XS. < b ) ME 

JiWSXg, (d) hJIBIH»-5#I1±«:. x^;k ^ 

'J>K<ti>&Lk (a) - (d) OXgi^rtfESCi 

cc v a#S4«:i5tt©«wrtt, iiWEM#JI3«:teW5 
JliattMtJB *&f$fr *fc»©«J)ll*iB#ttx v»Jl 

#Jl»x v 4r;n*>-> # r * 4 c £ ^©gi titcy'yy 

[00 10] 

<D±ffiilBra«iBW©Tffii©noc^asn4ffi#JBK: 40 
6tt*»#»*U>©r*<&#, Ctitl ±E©£BH* 
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ifij±©fc«>cctt#* Li>©r*s. 
[0011] "J > hlES&<D»^fic,fcft 

tf. »«>o*Ji©±ffl4»m»BaiiO"Fffli©lfflK:^aE 

Hccft^snfcttsst&a. ccos^fiti, x-,$r;k 

ChB. ±E©^tW#^£l/Ct>*Fttfcl#5 
ffM 3 ftfc^4Ha#W«3 ft S C i jfc < @P5f6j§JI 

[ 0 0 1 2 ] c cr*«w©^y > hE£tit.©Hft&£ 
*xg]Bcc#iffl(csi?ii'ra. 

A (A 1 N) Sfe (ak o 3 ) s«l aft 

<bn) ss, sua* (s i , n« ) m A 
^ m 3 a 1 , o, • 2 s i o 2 ) mm. gtitmrn 

(S i C) S««rt*A*. £ISSfi<fcUr«\ mao 

a,*»s«. r;usx^ASg, r^v^hjHiKfi, 

»©HHIB«B^JBflEStia. ^-Lr, cti6tt**!B 
©^U^HaRStcteO-r, »l»B©ai*^^->S 
VSfflttttH »?Hi©»ft^'*->RO f V 

[0013] jininttHu. is^ttwiiis^u/caK: 

ciCciorBflEShS. c©<b#, HlBltttra©&f?r 

cc«^>fr*-ju*^jstrafc»©^3&s, TH©awt^* 

fflsnsaa&ttWiiLrB, 5 f (p 

I ) s t'X7l/^ F - h VTisy (BT) , ^txju 
^a+1f>^x^>t/^^P^f* > (BCB) , xjj<^ 

[0014] WSS%ttmB©tt«JV» 1 0 Mm- 7 0 
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[0015] ^ »2IBB«»©a»ft^*->S^)B 

JcoT, J130. 7 jtimgttiSc*J:5«C 

[0016] a«&o#«0[)Titt)l«:»JSE-f a*S6«. ± 

(a^^A&4) if^JML/fcacc. ftS«»»-9*Afia 

[0017] *«aiJi±©Bfffi»#tctt, ffl&jfcttttJIif <fc 30 
0 441*3 2 Mm- 1 0 /imlSOi&oSl/^ h^JB 

HWa^H*»CCJt^'r«< (3 urn- 1 5 umgffi) & 
[0 0 1 8 ] iwBEffla&oSWDiffifci*, 

#tctt, -y^Jl/«&^#Jl©«ffi6c}|5jSStia8!<"Cli 

50 
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[ 0 0 1 9 ] mvmcom 3t*0. 5/im-2. 0 umm 
«»B#2. 0/im£Mx.£4, H4(DJ&K«£# 

o (» * u < ax 7 ^r;u^o * ) (Dficc^ 
*©Tccfi![ao-cc»/c#amtiife, x^v^ctj^-c 

2HB©aif*^*->;WSe>ft*. c©J:5«cii^ ± 
«3<t0 fcl*<^ (5mnJy±) »< Lrto< £4# 

as w>. 

[0 02 0 ] 

imrnm) 

££Hi (a) -hi (f ) {cs-^arffjfflccsiwfa. 

Xg(l) HI (a) Cc^3ft£<£5 

fc> *lJiB©ait*^*->Cl («3 1 8 //m) 3&s® 
JSKShfc/SS 1 . 0mm(Daa*'-7^X#*^S«l*ffl 

2frfvtf44 0/c o ^br, ^t>3-^*fflwci(cj: 
or. HPflite^l 1 1 iaSiB*ttx#*^*tBI (-Y t 
r>1*S^a») «r*«nc/fg*S2 6/im«:&SJ:5 

Xg ( 2 ) : «TE«*ttx f Wli* 7 5 0 Cr 3 0 % 
HI (b) {C^Sti4J:5iC, aPflJRttffltOEflaS'C** 

i£&3 o umort-iTfr-Mmm^zffiii&mim 

[ 0 0 2 1 ] XS ( 3 ) : (»ffl»f¥ 
Bf?iJ: CFS-8EP) &m\.\ BIBW»B 1 1 

y>^ccj:0, HI (c) K^Sti&i^Cc, ^1HB 

<D&mmm-e$>z>o. i umocrwmLx m2m 
m<D&mnmv$>6o. 2Mm©cu»)BL2 4^6«c 

1 mm<OC r OR F X^' 9 4f 'J > ^r«7^n>CD^X 
E£0. 8Pa4L, X^" y >yn#|a«: 1 0^4 U 
/Co Cu©DCX^'y$y>yr»BUSB**^E*0. 8 
PaiU X^^^y>y«FPJ*10»4Lfc. 
[0 02 2]Xg(4) : Xb*>n-^tCcfcorCuli 

^l±SJ: OMR8 3) *JfcWUfc». ^Offijg^tfo 



7 

fc. C©». y'V<-^ Mfc-EfcftCftf*^-* 
^T^Ci^ot, Hi (d) Cc^sn*J:^ec, 7- 
t>*;l/«0«)o»!/^f (»S4Mm, L/S=2 
0 /zm/2 0 /xm) 3*JBJ3Sbfc. 
Ig(5) :^MT^^U^F3(DMI: 
from 0M««*»«fic2»BiaflW-S 

[ 0 0 2 3 ] Ig ( 6 ) : £« 1 ***LfcSL TIE© 

ifl L2 ±{c. HI (e) Cc^ShSJ:5&liS3. 0 
/im0Cu^^iL3 *0fffi3-l±fc. 
WBt : 1 6 Oq/1 -2 0 0 q/1 , : 5 0 q/1 ~ 

7 0q/l , &3k4*>: 3 Omq/1-6 Omq/1, %M 
ffl : 4ml/l— 1 Oml/1, ;fry- FSiSfcffilS : 2 . OA/dm 
2 , ?8fi : 2 4°C-2 6°C, &o£B$F£ : 6#ffl, 

[ 0 0 2 4 ] Ig ( 7 ) : Sfi 1 **8fcUd& T§2© 

T©Jf2 1. 0 /xmCDN i i^-o#l§L4 SrSfWS'^Aio 
MM- 130q/l -150q/l , H3» : 3 

Oq/1 , &{tx 2 5 q/1 MOq/1 , pH = 
4. 0-4. 5/1, *V-K«8tffifi:2. OA/dm 1 , 
iSS: 3 5°C-4 0°C, #> o £ BSFal : 2 . 5#1H, 

[ 0 0 2 5 3 IS ( 8 ) : #ffl©U*/X hiUSf^ (JflM 

3£I«Lfco C©», Cu4jg»USSx?* + >h 
£ LtNHj (4. 5N) +CUC1, (150g/ 

l)£flH>T, CufIL2^x^>^U/c 0 
fctettSi&Stt2 5T!<LU BSHttl 5#<fct/fc. H 
fc. Cr4«)jSLf#Sxy^ + >h<tL/r50%OHC 

l*«fi8£J8l>-t> C rWHLl *x*7->yufc. « 
a«FCCfcWS»S«2 5"C<fcU Wli2 5#il/c 0 
01(f) CC^ti^J;^ CrifSLl 

. Cu*IJlL2, Cua5o^HL3 &N i#>o£Jt|L4 

ISO) :t»Eia (2) *6IH (8) SftOigL 
trt\ «»WCcH2tc5K3*iSJ:5&. a«l-Lfc6JB 
©a§fly<*->Cl -C6 i5»©Jlffl»«)iIi- I 

[0 02 6 ] ±BE©H^Igfc<fcoT»6hfc:/'J > 
HaBS4fc»Lrft«©BaE*frofclS***2«:^ 

-To a>aa&ttx#*i/«iii*s«bfci* 

>©±SK(i^ t > £ a HttiM £ ©H© 
(kq/mn 1 ) , ®*tt'<*->3lffi©J*W©ft5 

«ffi©ffln©*«i> . ©*<*'< 2->©jbi*©S5* © 
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fc. fc*>\ ©©^JUBttcc^rtt. AftHfiBrH r* 

-h^7AGS-50ASj te<fcoT«95£Ufc. 
[0 02 7 ] *©»*. ««ttx#*M«)Ii*3H»Ufc 
&#7<>VI»fiiMl2 -15 *s»Mi4£l>5J:Sa 
CiBW-jfc. */c, 3»tt^*->C2 -C6 Stffi© 

$f£&4> k ^^->C2 -C6©JBttfc£fcfca»r 
&ofc 0 ItC, 2»ftLrC*->C2 -C6 cc«K«<>Stt 

fc£C5 1. 3 kg/mm 1 i^5»a&ffl3Wf#6ti/c. ' 
10 [0 02 8 ] «±©<fc 1 KitlK. 

£->C2 -C6 *«0ELTl>SCu«&o#)lL3 ©± 
ffi&Jinf&tMi 12-15 ©Tffi£©H©tt»tt*l« 

KiWis-fr-sci^rssii^jaiKji-ra. *fc. 
mtz* L&i>, mmmixte, «jettx#+s/i»ii8, 

«lfi»o SRCflWSx * jrA* o #3£© ± 5 ftttftgft 

fin X Mt *B * t <fc *«Bjfte"C * o fc„ 
20 [0 02 9 ] C*Blffil2D ^CtC, SQ6«l2©^y>HB 

[ 0 0 3 0 ] Ig ( 1 ) : #Jgtt«-Ctt, 01 ( a ) tc 

n/cA i Nmfciz&imnt l?c 0 *ur. ^t*>n 

Ig ( 2 ) : BliaiB*ttx ->«J||* 7 5 °CV 3 0 » 

n?y^-*bfc», s*-si«fi\ ncci8o°c 

t3 0M(?)»MfTofCo «±©«tfflCCj:or, 
01 (b) Cc^StiSi:^^ ■H«ttffl©GaaS'C , &S 
aSS 0 am©/WT*-;l/»aEffl?t2*«^.*»l ■ 
gCDHTOiUi (Jf$25Mm) U«|fco 
[0 0 3 1 1 11 (3) (ttfflSft 
9tH: CFS-8EP) Ura^H 1 1 icttt 

£Cr, CuC0X^-->^»;>^^tfo/c o COXA^jr 
40 »;>y(Cj:») % 01 (c) Kl^Sft&J^Ct, 

©^H^Jit?^£0. UraOCrilLl <h k S21 
B©£KISJir*S0. 5 /zm(DCuTflL2 i^6Sc 

1 ®a<DC r©RFW7*'J> ttT ^ JXDiiX 
E£0. 8Patl, ^^•v5f'J>y«fH*l 0»<bl 
tc 0 Cu©DC^^^*y>yrtt»K//^E i &0. 8 
PaiU, X^'y^y>^B#PJ*2 5»iLte 0 
[0 03 2 ]Ig(4) :Xf>3-^J;orCul 
HL2 ±«C#*/SS©iKtt7 * h Y + 
50 'OtteKMtU : A Z 4 4 0 0 ) ^©$£ 
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flteffofc. com. ^y*-^ »#-*tt&tf#* 

h"C-£«rfT5C£fcJ:or* si (d) JcSSnSJ: 

/S = 3 0 /im/3 0 urn) 3*JBflcO/c. 
Xg(5) :j6^¥W»«Tt?«>-9*U^h3©«ac* 

c<tw:J;or, Cu*JlL2 ©*ffi*ffitt{bS-&te. 
{ 0 0 3 3 ] Xg ( 6 ) : Sfil **8fe0fcS* TIB© 
SIMaKIB«>o*fSK:j:Sa»a«)o*4l51»b/c. * 
&o#U^*h 3a>6^W£BttJ0ri>*Cu 
SHL2±fc, 01 (eHC7ftS*iS«fc5tt«3 5. 0 
Mm£>Cutf>o£JIL3 £#rfctli*-t*fc 0 
Ktt : 1 6 0 q/1 - 2 0 0 q/1 , KBKfi : 5 0 g/1 - 
7 0q/l , 3 Omq/1-6 Omq/l. Ml 

M: 4ml/l-l Oml/1, *V-F*8tffiH: 2. OA/dm 

2 , 2 4°C-2 6*C. 8bo*B$|ffl : 1 1 #53. 

[ 0 0 3 4 ] Xg ( 7 ) : SIR 1 **ftOfc», TIE© 
S8»x v T >\snm&> r>%tfittC<!:Z>W$~y tDl'tib-o^Z: 

mMLtc zlx. cu^otiLaitc. %mmtis 

X<Dm$l. 0 jLtmCDN i »o*HL4 £#TtB£tf/Co 
SBRr- >Sr;l> : 1 3 0 q/1 - 1 5 0 q/1 , « : 3 
Oq/1 , mt-vtrti' 2 5 q/1 -4 0 q/1 , pH = 
4, 0-4. 5/1, F»8fcffiffi : 2. OA/ctf , 

3 5°C-4 0°C, #)o#B$Pe8:2. 5#H. 

[ 0 0 3 5 ] ( 8 ) : Sfi 1 £7-te h >«Cj$»TS 
Cia^T, K^l*>6&o£U:xXh3£§iJgtO 
fc e t©« % Cu4S»U85i^t>FiLtNH 

3 (4. 5N) +CuCl 2 (150g/l)» 

r, cu»iL2Si^>yuc nmmcm&u 

Stt2 5'CiL, B*Mtt2 5#iUfc. M&C t Cr£?g 
fl¥0»£x ? h £ Or 5 0%(DHC 1 
^r, C r»lLi £xv?>#Ltt. ftypSKfcttS 
&&y:2 5 0 CiU BIBii2 5»iUfc ^<7>ISm. H 
1(f) fc7S3*l4<fc5fc:, C rSULl , Cu^lL 
2, Cu&o*JiL3 RN i8&o#J!L4 ©£tt4*/p 

Xg(9) : HUiBXg (2) *6XS (8) %»»53gO 

m\ a«i±cc4Ji©aw*^*->ci -ce i3ii 

/Co 

[ o o 3 6 ] ft h titc y y > h iE«cc*t o riB2£tT 

SB*S«Ofci#rfcJlHi«JltJB I 2 - 1 5 tmtfitiZ 
<t&Kl|»r£>-o/c 0 aStt'**->C2 -C6(C 

«»««>®»fc*<**or^«c^ofc. 

£0/c£C*k milfi^WI 1 <fc 0 fcMCt«ftfc 1 . 4kq 
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CO 0 3 7 ] «±©<fc9fc, jSJS«2CC<fchtf. 
£->C2 -C6 Srfl|JSRl/ri*aCu»-3*JHL3 ©± 
ffi<bJin«M» I 2 - I 5 <OTffi<t<Dffl©ffi«tt«:«|| 

/**->C2 -C6 *ssc<h#rss£t>5*£iwcfc 
a c <t#r * s <tt^#u**s* ofc. 

[0 0 3 8 ] CH»«3^«»«6) SICCUS tlS J: 
5GC 4 &JSSJBL1 , L2 ©afflStf/f MBtBttUI 

1 1- 1 5 m^ommmm>9m, «ml4 ©« 
msLvms. 3tcftcs«i©sw9*sagor, 

1. 2iHtt©^y>hE««*fflRbfc. *or* c 

[0 03 9 ] ccr, n»#i4te-x>r«\ -toSfi* 5 
»«*Hr*sci3&>6. ^©«6#ffifflWK:*j^r» 
20 »^*->mffi«j*wifi«Jiox-rs£*^*>3, ffe 

Wmfccfe^r, ^©Sfir*s«3^a (Cu9 5%, 

Sn5% ^ 2%) tc*f Or % &M7V>htiM 

mmmm t o rj^^r^ hmtfm^ptt < t 

^' * - >Ji^EfiMK:S& o , &c >r *©S{bffi±tc x f > 
h i h-dx) accfc^rjRWtax 

#*3>«iii*iM&-*(kSMfcs*r, o^«»w(W«c 
k % «*^ar->?gfiE^EBffli) *i»iisnx-j-s©r* 
30 €> 0 c©*ffitt. fteo^mttSS (t;i/5, cu/w. 

JSCu^i) 4^-X^SSiOrffl^Sii^CC^ BS 

[0 04 0 ] CtX^>(D7*U>h@2iS«CC^0r±IB©5 

*>fc<J;5fc:, ^ftWS-mswecco^rfe^JBWi. 

[0041] atmwtt tt«W©^ y > h E^ffi 
40 ©»fi^ffiK:oc*rtt9i-rs. 

XS ( 1 ) : JteWrtt. 0 1 B»©»ft^^->3&S)|5 
RR3hfcfflH^^Xx#*S/afi4Hsa»»i0fc. * 

or. >a-d?3fefflo»scitc<tor. uraisf&^Ji 

Si^CC^ffiO/c. 

[0 042]I1(2) : WE«*ttX!P*^»lli*^ 

y^-^ofca. s*'3H«*tfc^ Mici8 0°cr3 
50 RRffl?t*itA&»lliB©liffllftiBW («S2 5/im) 
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xgo) immwioxm o) ccttKu o. i /x 
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(57)Abstract: 

PURPOSE: To provide a printed wiring board wherein the 
upside of a copper plating layer which forms a conductor 
pattern and the underside of an interlayer insulating 
layer are excellent in adhesion between them. 
CONSTITUTION: Resin interlayer insulating layers (11 to 
15) and conductor patterns (C2 to C6) are alternately 
laminated on a board to form a printed wiring board, 
wherein a metal adhesion layer (L4) is provided between 
the undersides of the interlayer insulating layers (11 to 
15) and the upside of the copper plating layer (L3) which 
forms the conductor patterns (C2 to C6), and the metal 
adhesion layer (L4) is formed of at least an element 
selected out from nickel, chromium, molybdenum, 
titanium, and tungsten. 
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* NOTICES * 

JPO and ICIPI are not responsible for any 
daaazes caused by the um of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated 

CLAIMS 
[Claimts)] 

[Claim 1] The printed wired board characterized by preparing the adhesion layer which consists 
of a kind of metal chosen from nickel, chromium, imtybdenurn, titanium, and a tungsten at least 
in the printed wired board which comes to cany out laminating formation of the layer insulation 
layer made of resin, and the metal conductor pattern on a substrate by turns between the 
copper-plating layer which constitutes said conductor pattern, and the inferior surface of tongue 
of said layer insulation layer which is in contact with the top face of the copper-plating layer. 
[Claim 2] The printed wired board according to claim I characterized by having used said layer 
insulation layer as the photosensitive epoxy resin, and using said adhesion layer as nickel. 
[Claim 3] tn the manufacture approach of the printed wired board which carries out laminating 
formation of the layer insulation layer made of resin, and the metal conductor pattern by turns 
on a substrate The process which performs exposure and development and forms the crevice for 
trtteriayer connections after applying a photopotymer on the manufacture approaches) 
aforementioned substrate of the printed wired board characterized by changing including the 
process of following (a) ~ (d) at least (b) The process which forms the improvement layer in 
adhesion for copper-plating layers on said layer insulation layer, (c) Process which forms the 
adhesion layer which consists of a kind of metal chosen from nickel, chromium, molybdenum, 
titanium, and a tungsten at least on the process which forms a copper-plating layer in the 
predetermined part of said improvement layer in adhesion, and the (d) aforementioned copper- 
plating layer. 

[Claim 4} It is the manufacture approach of the printed wired board according to claim 3 which 
said improvement layer in adhesion carries out sputtering of a kind of metal chosen from nickel, 
chromium, molybdenum, titanium, and a tungsten, and forms it at least and is characterized by 
said adhesion layer being nickel plating. 



[Translation done ] 
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* NOTICES » 

JPO and MCIPI ire not responsible for any 
daaages caused by tho use of this translation. 

1. ThU document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Industrial Application] Especially this invention relates to the printed wired board excellent in 
adhesion with the layer insulation layer which covers a conductor pattern and its conductor 
pattern and is formed, and its manufacture approach about a printed wired board and its 
manufacture approach. 
[0002] 

(Description of the Prior Art] In recent years, with the advance of electronic industry, a 
miniaturization and improvement in the speed of electronic equipment are called for. and in order 
to reply to this demand, the technique (the so-catted MCM technique) of mounting two or more 
ICs, LSI, etc. in a printed wired board directly has attracted attention. Therefore, densification 
called the finization of a conductor pattern etc. is demanded from such a printed wired board. As 
one of the formation approaches of a conductor pattern [ FAIN / when manufacturing a printed 
wired board ], a semiaddhive process which is described betow. for example is Known, this 
process — first — sputtering etc. — a layer insulation layer top — the pole as a substrate layer 

— a thin conductor layer is formed. Subsequently, plating resist is formed on this substrate 
layer. Subsequently, copper plating is given to the part which is not masked by this plating resist 
Then, a conductor pattern [ FAIN / request ] is formed by passing through exfoliation of plating 
resist and etching of a substrate layer. 

[0003] Moreover, the above-mentioned layer insulation layer is formed by covering liquefied 
insulating re ski on a substrate. At this time, the hole for forming the Bahia hall is established in 
every place of a layer insulation layer so that a lower layer conductor pattern may be exposed 
And a multilayer printed wiring board is obtained by performing repeatedly formation of a layer 
insulation layer and formation of a conductor pattern which were mentioned above if needed. 
[0004] 

[Problem(s) to be Solved by the Invention] However, in the case of the printed wired board 
formed by the above conventional approaches, there was a fault that the adhesion between the 
top face of the copper-plating layer 12 which constitutes the conductor pattern 1 1, and the 
inferior surface of tongue of the layer insulation layer 1 3 located in the bottom was inadequate. 
In case exposure and development are performed after originating in the insufficiency of such 
adhesion and applying insulating resin, a developer enters the inferior surface of tongue of the 
layer insulation layer 13 through the hole 14 for the Bahia hall formation, and an opening is 
formed there. Therefore, as the pull reinforcement between the copper-plating layer 1 2-layer 
insulation layers 13 also became low and was shown in drawing 3 . exfoliation might arise 
between layers. Furthermore, the plating liquid at the time of forming an above-mentioned 
developer and an above-mentioned conductor pattern in this opening etc. remains, and the 
cause of reducing insulating dependability greatly changes. 

[0005] as a policy which solves this kind of problem, it is made, for example in the usual printed 
wired board — as — mechanical polish or etching of the copper-plating layer 1 2. and melanism - 

- it is possible to roughen the front face of the copper-plating layer 1 2 by processing etc. 
However, when closing-in-izing and thinning of a conductor pattern 1 1 were a remarkable printed 
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chromium, molybdenum, titanium, and a tungsten at least as a metallic material which constitutes 
an adhesion layer, this is considered that it is because the covering formation of a layer 
insulation layer or the solder resist can be carried out without destroying the detailed irregularity 
formed since the degree of hardness was of course comparatively high that the above- 
mentioned metallic material also has the property with it also as a conductor. Moreover, when a 
layer insulation layer and a solder resist are epoxy resins, as for a glue line, forming with nickel is 
desirable for the improvement in adhesion. 

[001 1] According to the manufacture approach of the printed wired board of this invention, a 
copper-plating layer and a layer insulation layer will be in the condition of having been joined 
firmly, by the adhesion layer which intervenes between the top face of a copper-plating layer, 
and the inferior surface of tongue of a layer insulation layer. Although it is desirable to consist of 
a kind of metal chosen from nickel, chromium, molybdenum, titanium, and a tungsten at least as 
for this adhesion layer, this is considered that it is because the covering formation of a layer 
insulation layer or the solder resist can be carried out without destroying the detailed irregularity 
formed since the degree of hardness was of course comparatively high that the above- 
mentioned metallic material also has the property with it also as a conductor. Therefore, the 
adhesion between both improves. And since a copper-plating layer will be protected by the 
adhesion layer according to this invention, even if it etches a metal thin layer, a copper-plating 
layer does not become coarse by rregular etching etchant Therefore, the conductor pattern 
excellent in the appearance can be obtained. 

[0012] The manufacture approach of the printed wired board of this invention is explained to a 
detail in order of a process here. In this invention, the substrate which makes the ceramics, a 
metal, or resin the charge of a principal member is used. As a ceramic substrate, there are an 
alumimium nitride (AIN) substrate, an alumina (aluminum 203) substrate, a boron nitride (BN) 
substrate, a silicon nitride (Si3 N4) substrate, a multite (3alumtnum2 03 and 2Si02) substrate, a 
silicon carbide (StC) substrate, etc.. for example. As a metal substrate, there are a phosphor 
bronze substrate, an aluminum substrate, an alumite processing substrate, an enamel substrate, 
etc for example. As a resm substrate, there are a paper phenol substrate, a glass epoxy group 
plate, a glass pofyimide substrate, etc.. for example. On the surface of a substrate, a conductor 
pattern is conventionally formed by the wetr-fcnown approach, and the layer insulation layer made 
of a photopotymer is formed on it And these serve as a conductor pattern of the 1 st layer, and 
layer insulation layer (or the conductor pattern of the outermost layer and a solder resist layer) 
in the printed wired board of this invention. 

[0013] A layer insulation layer is formed prebaking. exposure and development and by carrying 
out postbake in the resin, after applying a photopolymer. At this time, the hole for forming the 
Bahia hall is established in every place of a layer insulation layer so that a lower layer conductor 
pattern may be exposed. As a photopolymer used in this invention. (Pofyimide PI) bismaleimide- 
» triazine (BT) dtvinyl siloxane screw benz-cyclo-buteno (BCB), epoxy (EP). Conversion PI. 
Conversion 8T. Conversion EP, etc. are mentioned, for example. It is desirable to use a 
photosensitive epoxy resin especially, when lowering the cost of a printed wired board, 
[0014] As for the coating thickness of said photopotymer. it is good that it is 10 micrometers - 
about 70 micrometers. What this thickness is made into said within the limits for is thickness 
which does not form a pinhole in the spreading film, and it is because it is desirable when 
attaining lamination of the whole printed wired board, holding many suitable electrical properties 
(layer insulation resistance, dielectric constant etc J. Moreover, it is desirable to use a spin 
coater to apply resin thinly and flat and smooth The hole for forming the Bahia hall which aims 
at the electric flow between each class with means, such as a photolithography technique or the 
etching method, is formed in such a layer insulation layer. 

[00 IS] Next the procedure which forms the conductor pattern and layer insulation layer after 
the 2nd layer is explained. On a layer [ 1st ] layer insulation layer, the metal thin layer used as 
the substrate layer of a copper-plating layer is formed of sputtering. The reason for adopting 
sputtering as a membrane formation means is that it can form comparatively easily the coat 
which was thinly excellent in adhesion, compactness, etc. according to said approach. Moreover, 
by carrying out sputtering of two or more sorts of different metals one by one. said substrate 



wired board h recent years, there was a problem that it was very difficult to perform above 
mechanical polishes, etchvtg. etc, 

(00083 Moreover, when the difference of the thickness of the substrate layer IS and the copper- 
pbtong byer 12 was small, when etching the substrata layer IS as it is the conventional 
approach, es shown in drawing 4 , the copp er -plating layer 12 was also etched, the top face of 
copper plating 12 became coarse beyond the need, and the problem that the engine perfor ma nce 
as a conductor pattern the appearance of a conductor pattern 11 is not only spoiled, but in 
which high speed signal processing a required could not be obtained, either had arisen. It cannot 
be overemphasized that the same is said of adhesion with the so-called SORUTA resist and so- 
called conductor pattern which are the outermost layer protective coat which does not generate 
this trouble only about the layer insulation layer mentioned above, and is formed on a conductor 
pattern. 

[0007] This invention is made tn view of the above-mentioned situation, and the purpose is in 
offering the printed wired board excellent in the adhesion between the top faces of a coppcr- 
plating layer and the inferior surfaces of tongue of a byer insulation layer which constitute the 
conductor pattern. Moreover, another purpose of this invention is to offer the manufacture 
approach with engine performance sufficient for high speed signal processing of a printed wired 
board excellent in the appearance while raising the adhesion between the top faces of a copper- 
plating byer and the inferior surfaces of tongue of a layer insulation byer which constitute the 
conductor pattern. 
[0008] 

[Means for Solving the Problem] tn order to solve the above-mentioned technical problem, in 
invention according to claim 1 In the printed wired board which comes to carry out laminating 
formation of the byer insulation byer made of resin, and the metal conductor pattern on a 
substrate by turns Between the copper-plating layer which constitutes said conductor pattern, 
and the inferior surface of tongue of said byer insulation byer which is in contact with the top 
face of the copper-plating layer Forming the adhesion byer which consists of a ( metal, and the 
metal which constitutes the adhesion byer make it the summary further to consist of a kind of 
metal chosen from nickel, chromium, molybdenum, titanium, and a tungsten at least In invention 
according to claim 2. in said invention according to claim 1 , the resin for forming said byer 
insulation byer is used as a photosensitive epoxy resin, and the metal for forming said adhesion 
byer is used as nickel. 

[0009] Moreover, in invention according to claim 3. the byer insubtion byer made of resin and a 
metal conductor pattern are set to the production process of the printed wired board which 
carries out laminating formation by turns on a substrate, (a) The process which performs 
exposure and development and forms the crevice for interiayer connections after applying a 
photopolymer on said substrate, (b) The process which forms the improvement layer in adhesion 
for copper-plating layers on said byer insulation byer, (c) on the process which forms a copper- 
plating byer in the predetermined part of said improvement byer in adhesion, and the (d) 
aforementioned copper-plating byer It is the manufacture approach of the process which forms 
the adhesion byer which consists of a kind of metal chosen from nickel, chromium, molybdenum, 
titanium, and a tungsten at least and the printed wired board which made it the summary to 
change including the process of (a) - (d) above at least Furthermore, in invention according to 
claim 4. the resin for forming the byer insulation byer in said claim 3 is used as a photosensitive 
epoxy resin, and carrying out sputtering of a kind of metal with which the improvement byer in 
adhesion is chosen from nickel, chromium, molybdenum, titanium, and a tungsten at least and 
being formed, and an adhesion byer are the manufacture approaches of the printed wired board 
made into the summary of *** * ** which is nickel plating. 
[0010] 

[Function] According to the printed wired board of this invention, it wilt be firmly joined by a 
copper-plating layer and the layer insulation byer by the adhesion layer which intervenes 
between the top face of a copper-plating byer. and the inferior surface of tongue of a byer 
insubtion byer. For this reason, the printed wired board excellent in the adhesion between both 
w3l be obtained. Although it is desirable to consist of a kind of metal chosen from nickel. 
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byer is formed so that it may become 0.1 micrometers - about 0.7 micrometers in thickness. 
There is a possibility of stopping fully achieving the function as a substrate layer as this 
thickness is under the above-mentioned value. On the other hand, tf this thickness exceeds the 
above-mentioned value, time amount and cost will start sputtering. 

[0016] The approach of forming the substrate byer of a copper-plating layer is not what is 
restricted to the above-mentioned film method [ whether the front face is roughened with an 
acid by forming the adhesives for nonelectrolytic pbting in the byer insubtion byer front face of 
the 1st byer. and ] Or after roughening a byer insulation layer front face by the chemical means 
or the mechanical means and adding nonelectrolytic plating catalysts (palladium etc J 
subsequently, you may be the approach of performing none I e ctr olytic plating processing, but 
sputtering is desirable when the adhesion and compactness of nonelectrolytic plating are taken 
into consideration. 

[0017] Pbting resist with a thickness of 2 micrometers - about 10 micrometers it is thin from a 
photopofymer is formed in the predetermined part on a metal thin byer. And a copper- plating 
byer is formed in a plating-resist agenesis part by electrolytic copper plating or norr-electroh/tic 
copper plating. In this case, since a membrane formation rate says that it is quick and the pbting 
facility etc. has been easy enough it is desirable to carry out electrolytic copper pbting. In this 
case, a copper-plating byer is formed thickly (3 micrometers - about 15 micrometers) compared 
with said metal thin layer. 

[0018] An adhesion byer is formed in the top face of said copper-plating byer for the metal 
which can improve the adhesion between tho top face of a copper-plating byer, and the inferior 
surface of tongue of a byer insubtion byer electrolysis pbting or by carrying out nonelectrolytic 
pbting. As such a metal, there is nickel, for example. It is guessed by the improvement of the 
adhesion by mediation of nickel that the hard and thin oxide film formed in the front face of a 
rucket-ptating layer is what is involving in a certain form. In addition, as a metal which can serve 
as an adhesion byer, there are chromium, molybdenum, titanium, a tungsten, etc. other than 
nickel. In addition, it is desirable to choose nickel also from from [ when attaining low cost- 
ization of a printed wired board ] as said metal. 

[0019] As for the thickness of an adhesion layer, it is good that it is 0.5 micrometers - about 2.0 
micrometers. There is a possibility that tt may become imposs&le to fully improve the adhesion 
between the top face of a copper-plating byer and the inferior surface of tongue of a byer 
insubtion layer as an adhesion byer is less than 0.S micrometers. It is because there is a 
possinlity of becoming easy to exfoliate when there 'is a differential thermal expansion with 
copper, on the other hand when an adhesion byer exceeds 2.0 micrometers. Plating resist which 
became unnecessary after copper pbting and an adhesion byer (preferably nickel pbting) 
exfoSates. And the metal thin byer further located in the bottom of it is abo removed by 
etching. The conductor pattern of the 2nd byer which consists of two or more sorts of metals is 
obtained as a result of this processing. In such a case, as for the adhesion byer mentioned 
above, it is desirable that it is unnecessary or refractory to the etchant for removing a metal thin 
byer. The reason is that there is a possibility that it may become impossible for an adhesion 
byer to fully protect a copper-plating byer to etchant as it is meltable. Moreover, when an 
adhesion byer is meltable to etchant tt is desirable to make thickness of an adhesion byer a 
little (S micrometers or more) thicker than the thickness of a metal thin byer it is thin in a 
substrate byer at least 
[0020] 
[Example] 

[Example 1] The manufacture approach is first explained to a detail for the printed wired board 
of an example 1 based on drawing J (a) - drawing _1 (0. 

Process (1> In this example, as shown in draw ing j (a), the copper-clad gbss epoxy group pbte 
1 with a thickness of 1.0mm with which the conductor pattern CI (18 micrometers in thickness) 
of the 1st byer was formed was used as the start ingredient And it is the byer insubtion byer 
It by using a spin coater. The becoming photosensitive epoxy resin (IBIDEN CO.. LTO. make) 
was applied so that thickness might be set to 26 micrometers to a substrate 1. 
Process (2): After prebaking said photosensitive epoxy resin for 30 minutes at 75 degrees C. 
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exposure and development were performed end hardening processing for 60 minutes was 
performed at 150 more degrees C. Layer [ 1st ] layer insulation layer II equipped with the hole 2 
for the Bahia hat! formation with a diameter of 30 micrometers which is a crevice for inteHayer 
connections by the above processing as shown in drawing 1 (b) (20 micrometers h thickness) It 
obtained 

[0021] Process (3): Use a vacuum sputtering system (made in the Tokuda factory: CFS-SEP). 
and it is the layer insulation layer II. Sputtering of receiving Cr end Cu was performed. 0.1- 
micrometer Cr thin layer LI which is a metal thin layer of the 1st layer as shown to drawing J (c) 
by this sputtering 0,2-micrometer Cu thin layer L2 which is a metal thin layer of the 2nd layer 
from — the becoming substrate layer UL was formed. Moreover, in this example, by RF 
sputtering of 1st Cr. gas pressure of an argon was set to 0.8Pa. and sputtering time amount was 
made into 10 minutes. En DC sputtering of Cu. said gas pressure was set to 0.8Pa, and sputtering 
time amount was made into 10 minutes. 

[0022] Process (4>. It is the Cu thin layer L2 by the spin coater. The desiccation was performed 
after applying the liquefied photoresist (Tokyo adaptation incorporated company make : OMR83) 
of a negative mold upwards. Then, by performing prebaking, exposure and development, and 
postbake, as shown in drawin g 1 (d). the charmer- like plating resist (4 micrometers in thickness, 
last shjpment=20micrometer / 20 micrometers) 3 was formed. 

Process (5>. It is the Cu thin layer L2 by immersing a substrate t in a suifuric-acid water 
solution for 2 minutes 10V after inspecting plating resist 3 under an optical microscope. The 
front face was activated. 

[0023] Process (6): After rinsing a substrate 1 . electrolytic copper plating by the following 
cop per- sulfa to electrolysis plating bath was carried out. And Cu thin layer L2 partially exposed 
From plating resist 3 Cu plating layer L3 with a thickness [ as shown above at drawmg { (e) ] of 
3.0 micrometers It was made to deposit. 

Sulfuric actd: 160 g/l - 200 g/l Copper sulfate: 50 g/l - 70 g/t. chlorine ion:30 mg/l - 60 mg/l 
Brightener 4 ml/1 - 10 ml/1 and cathodic current consistency:2.0 A/dm2 Bath temperature: For 
[ plating time amount] 24 degrees C - 26 degrees C and 6 minute 3 Air stirring 
[0024] Process (7): After rinsing a substrate 1. electrolysis nickel plating by the following nickel- 
sulfate electrolysis plating bath was carried out And Cu plating layer L3 Upwards, it is nickel 
plating layer L4 with a thickness [ as en adhesion layer ] of 1.0 micrometers. It was made to 

Nickel sulfate: 130 g/l - 150 g/l Way acid: 30 g/l and nickel chloride 25 g/l - 40 g/l pH=4.0 - 
4.5/1 and cathodic current consistency:2.0 A/dm2 Bath temperature; For [ plating time amount] 
35 degrees C - 40 degrees C and 2.5 minutes Air stirring 

[0025] Process (8): Plating resist 3 was exfoliated from the substrate 1 using the resist 
exfoliation liquid (Tokyo adaptation incorporated company make) of dedication. Then. NH3+ 
(4.5Ns) CuCI2 (150 g/l) is used as etchant which may dissolve Cu. and it is the Cu thin layer L2. 
It etched. Temperature at the time of processing was made into 25 degrees C, and time amount 
was made into 15 seconds. Furthermore, 50% of HCI water solution is used as etchant which may 
dissolve Cr. and it is the Cr thin layer LI. It etched. Temperature at the time of processing was 
made into 25 degrees C, and time amount was made into 25 seconds. Consequently, as shown m 
drawing 1 (f). they are the Cr thin layer LI, the Cu thin layer L2. and Cu plating layer L3. ** 
racket plating layer L4 Conductor pattern C2 which consists of a total of four layers It obtained. 
Process (9): They are the conductor pattern CI of six layers - C6 on the substrate 1 as carried 
out by repeating a process (8) from said process (2) and finally shown in drawing 2 . Layer 
insulation layer II -15 of five layers The printed wired board 4 of the multilayer structure which it 
has was obtained. 

[0026] The result of having conducted various kinds of investigations to the printed wired board 
4 obtained according to a series of above-mentioned processes is shown in Table 2. The 
investigation Hem was made into five items of an open circuit of the generating situation of 
peeling when developing ** photosensitivity epoxy resin, the pull reinforcement between the 
layer insulation layers located in the top face of ** conductor pattern and its conductor pattern 
(kg/mm2). the quality (namely, existence of surface rough **) of the appearance of ** conductor 
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[0034] Process (7): After rinsing a substrate I, electrolysis nickel plating by the following nickeh 
sulfate electrolysis plating bath was earned out. And Cu plating layer L3 Upwards, it is nickel 
plating layer L4 with a thickness [ as an adhesion layer ] of 1.0 micrometers, it was made to 
deposit 

Nickel sulfate: 130 g/l - 150 g/l Way acid; 30 g/l and nickel chloride 25 g/l - 40 g/l pH=4.0 - 
4.5/1 and cathodic current consistency:2.0 A/dm2 Bath temperature: For [ plating time amount] 
35 degrees C - 40 degrees C and 2.5 minutes Air stirring 

[0035] Process (8): By immersing a substrate 1 in an acetone, plating resist 3 was exfoliated 
from the substrate 1. Then. NH3+(4.5Ns) CuCI2 (150 g/l) is used as etchant which may dissolve 
Cu. and it is the Cu thin layer L2. It etched. Temperature at the time of processing was made 
into 25 degrees C, end time amount was made into 25 seconds. Furthermore, 50% of HCI water 
solution is used as etchant which may dissolve Cr. and it is the Cr thin layer LI. It etched. 
Temperature at the time of processing was made into 25 degrees C. and time amount was made 
into 25 seconds. Consequently, as shown in drawing 1 (0, they are the Cr thin layer LI. the Cu 
thin layer L2. and Cu plating layer L3. ** nickel plating layer L4 Conductor pattern C2 which 
consists of a total of four layers It obtained 

Process (9): Carry out by repeating a process (8) from said process (2). and they are the 
conductor pattern CI of four layers - C6 on a substrate 1. Layer insulation layer II -15 of three 
layers The printed wired board which it has was obtained. 

[0036] Even when are investigated to the obtained printed wired board and a photosensitive 
epoxy resin is developed as shown in Table 2. it is layer insulation layer 12 -15. It seems that it 
was not said that it separated. Moreover, a conductor pattern C2 - C6 A surface appearance is 
also a conductor pattern C2 - C6 Both configurations were also good. Furthermore, in a 
conductor pattern C2 - C6, an open circuit or a short circuit were not generated at aB. 
1 .4kg/mm2 which were further superior to said example 1 when pull reinforcement was measured 
The value to say was acquired 

[0037] As mentioned above, according to the example 2. they are a conductor pattern C2 - C6. 
Constituted Cu plating byer L3 A top face and layer insulation layer 12 -15 The conclusion that 
the adhesion between inferior surfaces of tongue can be raised certainly is reached. Moreover, 
the FAIN conductor pattern C2 - C6 which were excellent in the appearance or the 
configuration according to the example 2 The conclusion that it can obtain is also reached. In 
addition, since an example 2 was also the same with an example 1 and a photosensitive epoxy 
resin, electrolytic copper plating, electrolysis nickel plating, etc. were used, there was an 
advantage that low cost-ization of a printed wired board could be attained. 
[0038] [An example 3 - example 6] As shown in Table 1. it is the metal thin layer LI and L2. A 
class and thickness, and layer insulation layers It— IS The class of photopotymer for formation, 
and adhesion layer L4 The class of substrate 1 etc. was changed into a class and thickness, and 
a Est, end the same printed wired board as examples 1 and 2 was produced. And these were 
made into the example 3 - the example 6. 

[0039] Here, about an example 4, since it is necessary to carry out insulating processing of the 
conductor pattern forming face side beforehand in the early stages of the manufacture approach 
since the substrate is an electrical conducting material, and it differs from other examples, 
explanation of only the different part is added. Namely, the phosphor bronze (Cu95V Sn5V 0.2% 
of **+*) which is the substrate before forming the conductor pattern of the 1st layer is received. 
It processes to a conductor pattern forming face side at least the melanism which is common 
knowledge as a multilayer printed wiring board manufacturing technology — subsequently, the 
melanism — a field top — a spin coat (Mikasa. he 1 H-OX) — by law, a heat-curing mold epoxy 
resin is carried out spreading and heat curing, and insulating processing of the phosphor bronze 
front face (especially conductor pattern formation schedule side side) is carried out This 
approach can be enforced as well as abbreviation when using other conductive substrates 
(aluminum. Cu/W. pure Cu etcj as a substrate of the base, however — the case where aluminum 
■s used as a substrate — melanism — the points used as the elumite processing instead of 
processing differ. 

[0040] Investigation about the above-mentioned five Herns was conducted to these printed wired 



pattern front face, the quality of the configuration of ** conductor pattern, and ** conductor 
pattern, and the generating situation of a short circuit In addition, about the pull reinforcement 
of **. it measured with the "autograph AGS-50A mold" by Shirrtadzu. 

[0027] Consequently, even when a photosensitive epoxy resin is developed it is byer insulation 
layer 12 -15. It seems that it was not said that it separated. Moreover, e conductor pattern C2 - 
C6 A surface appearance is also a conductor pattern C2 - C6. Both configurations were also 
good furthermore, a conductor pattern C2 - C6 **** — an open circuit or a short crcuit were 
not generated at aU. And when pud reinforcement was measured it is 2 1.3kg/mm. The suitable 
value to say was acquired 

[0028] As mentioned above, according to the example 1. they are e conductor pattern C2 - C6. 
Constituted Cu plating layer 13 A top face and layer insulation layer 12 -15 The conclusion that 
the adhesion between inferior surfaces of tongue can be raised certainly is reached Moreover, 
the FAIN conductor pattern C2 - C8 which were excellent in the appearance or the 
configuration accordhg to the example 1 The conclusion that it can obtain is also reached And 
since comparatively cheap ingredients, such as a photosensitive epoxy resin, electrolytic copper 
plating, and electrolysis nickel plating, were used in the example I. it was possible to have 
attained low cost-tzation of a printed wired board 4. 

[0029] [Example 2] Next the manufacture approach of the printed wired board of an example 2 
is explained to a detail, in addition, since it is that by which the printed wired board of this 
example is also fundamentally produced through the almost same procedure as said example I. 
front dra wing 1 is diverted and explained 

[0030] Process (I)t As shown to drawing 1 (a) by this example, it is the conductor pattern CI of 
the 1st layer. The formed AIN substrate t was used as the start ingredient And it is the layer 
insulation layer It by using a spin coater. The becoming photosensitive epoxy resin (IB IDE N CO., 
LTD. make) was applied so that thickness might be set to 40 micrometers to a substrate 1 . 
Process (2): After prebaking said photosensitive epoxy resin for 30 minutes at 75 degrees C, 
exposure and development were performed and hardening processing for 30 minutes was 
performed at 180 more degrees C. Layer [ 1st ] layer insulation layer II equipped with the hole 2 
for the Bahia halt formation with a diameter of 50 micrometers which is a crevice for tnterbyer 
connections by the above processing as shown in drawmg 1 (b) (25 micrometers in thickness) It 
obtained 

[0031] Process OY. Use a vacuum sputtering system (made in the Tokuda factory: CFS-SEP). 
and it is the byer insulation byer II. Sputtering of receiving Cr and Cu was performed 0.1- 
rnicrometer Cr thin layer LI which is a metal thin byer of the 1st byer as shown to drawing 1 (c) 
by this sputtering 0.5-nucrometer Cu thin byer L2 which is a metal thin byer of the 2nd byer 
from — the becoming substrate byer UL was formed. Moreover, in this example, by RF 
sputtering of 1st Cr. gas pressure of an argon was set to 0.8Pa, and sputtering time amount was 
made into 10 minutes. In DC sputtering of Cu. said gas pressure was set to O.SPa. and sputtering 
time amount was made into 25 minutes. 

[0032] Process (4): It is the Cu thin byer L2 by the spin coater. The desiccation was performed 
after applying the liquefied photoresist (Hoechst Japan (, Inc. ] make: AZ4400) of a positive type 
upwards. Then, by performing prebaking. exposure and development and postbake. as shown in 
drawing 1 (d), the charmer-like pbting resist (6 micrometers in thickness, bst 
shipment=30micrometer / 30 micrometers) 3 was formed 

Process (5): It is the Cu thin byer L2 by immersing a substrate 1 in a sutfuric-acid water 
solution for 2 minutes 1 0%, after inspecting plating resist 3 under an optical microscope. The 
front face was activated 

[0033] Process (6): After rinsing a substrate 1. electrolytic copper pbting by the following 
copper- sulfate electrolysis pbting bath was earned out And Cu thin byer L2 partially exposed 
from pbting resist 3 Cu pbting layer L3 with a thickness [ as shown above at drawing _1 (e) ] of 
5.0 micrometers It was made to deposit 

Sulfuric acid: 1 60 g/l - 200 g/l Copper sulfate: 50 g/l - 70 g/l. chlorine ion:30 mg/l - 60 mg/l 
Brighten er 4 ml/1 - 10 ml/1 and cathodic current consist ency:2.0 A/dm2 Bath temperature; For 
[ pbting time amount] 24 degrees C - 26 degrees C and 1 1 minutes Air stirring 
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boards. Consequently, it turned out that a good result comparable as examples 1 and 2 also 
about an example 3 - an example 6 is obtained so that more clearly than Table 2. 
[0041] [Example of a comparison] Next the manufacture approach of the printed wired board of 
the example of a comparison is explained. 

Process (1): In the example of a comparison, the copper-clad glass epoxy group plate with which 
the conductor pattern of the 1st layer was formed was used as the start ingredient And by 
using a spin coater. the photosensitive epoxy resin used as a byer insulation layer was applied 
so that thickness might be set to 40 micrometers to a substrate. 

[0042] Process (2): After prebaking said photosensitive epoxy resin, exposure and development 
were performed and postbake for 30 minutes was performed at 180 more degrees C. The byer 
[ 1 st ] byer insulation byer (25 micrometers in thickness) equipped with the hole for the Bahia 
haD formation with a diameter of 50 micrometers which is a crevice for inteHayer connections by 
the above processing was obtained. 

Process (3): Based on the process (3) of an example 1. the substrate byer which consists of a 
0.1 micrometers Cr thin layer and a 0.2-rntcrometer Cu thin byer was formed. 
Process (4>. Based on the process (4) of an example 2. channeMike pbting resist (6 
micrometers in thickness, bst shipment=30micrometer / 30 micrometers) was formed. 
[0043] Process (5>. Based on the process (5) of en example 2, and (6). inspection, surface- 
activity-izing. and electrolytic copper pbting were performed. Consequently, Cu pbting byer with 
a thickness of 6.0 micrometers was deposited on Cu thin byer. 

Process (6>. Based on the process (8) of an example 1. exfoliation of plating resist and etching of 
Cu thin layer and Cr thin byer were performed. Consequently, the conductor pattern which 
consists of a total of three layers. Cr thin byer. Cu thxi byer. and Cu pbting byer. was obtained 

Process (7> It carried out by having repeated the process (6) from said process (2). and the 
printed wired board which finally has four-layer a conductor pattern and a three-layer byer 
insulation layer on a substrate was obtained 

[0044] When investigated to the printed wired board of the acquired example of a comparison, as 
shown in Table 2, some parts which peeling produced in the byer insulation layer by development 
of a photosensitive epoxy resin were accepted. For this reason, it was suggested that the 
printed wired board of the example of a comparison is a thing inferior to the adhesion between 
the top faces of a copper-plating byer and the inferior surfaces of tongue of a byer insulation 
byer which constitute the conductor pattern. Then, when puO reinforcement was measured in 
the non-peeling section of a byer insulation layer, the measured value of pull reinforcement is 
0.5kg/mm2 [ quite lower than the value of each examples 1-6 ]. It stopped at the value to say. 
[0045] Moreover, in the case of the printed wired board of the exampb of a comparison without 
a substrate byer. it turned out that a copper-pbting byer tends to receive the corrosion by 
etchant. and a conductor pattern front face becomes coarse in connection with it Furthermore, 
aggravation of a conductor pattern configuration and generating of an open circuit and a short 
circuit were also accepted. 
[0046] 
[Table t] 
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[0048] In addition, it is not limited only to the above-mentioned examples 1-6. and this invention 
can be changed as follows. For example, (a) conductor pattern 12 -16 Copper-plating layer L3 to 
constitute Not onty a top face but copper-plating layer L3 It is the adhesion layer l_4 also to a 
side face. It is good to form. It is conductor pattern 12 -18 that it is such a configuration. The 
conductor pattern 12 -16 The layer insulation layer C2 - C5 which are located in the bottom It 
becomes possfcle to raise the adhesion of a between further. 

(b) The crevice for interlayer connections may not necessarily be a hole 2 for the Bahia hall 
formation Hie examples 1 -6. 

(c) The further mufcilayering of a printed wired board may be attained by extending a build up 
layer rather than the printed wired board of examples 1-6. 

[0049] 

[Effect of the Invention] According to the printed wired board of this invention, as explained in 
fuO detail above, thinning of the conductor pattern is carried out end in spite of carrying out 
thmning. the outstanding effectiveness that the adhesion between the top faces of a copper- 
plating layer and the inferior surfaces of tongue of a layer insulation layer which constitute the 
conductor pattern can be raised is done so. Moreover, according to the manufacture approach of 
the printed wired board of this invention, thinning of the conductor pattern is carried out, and the 
outstanding effectiveness that the printed wired board which has the conductor pattern 
excellent in the appearance which can raise the adhesion between the top faces of a copper- 
plating layer and the inferior surfaces of tongue of a layer insulation layer which constitute the 
conductor pattern can be obtained is done so. without spoiling the electric conduction property 
of a conductor pattern, in spite of carrying out thinning. 
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♦ NOTICES * 

JPO Bnd NC1PI are not responsible for try 
damage* caused by tho uu of thii translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely- 

2.**** shows the word which can not be translated. 
3 In the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 
(Brief Description of the Drawings] 

[Drawing J] (a) - (0 is a partial outline sectional view for explaining the production process of 
the printed wired board of this invention. 

[Drawing 2] It is the partial outline sectional view showing the printed wired board produced by 
the production process of drawing.! . 

[Drawing 3] It is an important section expanded sectional view for explaining the conventional 
trouble (peeling at the time of development). 

[Drawing 4] It b on important section expanded sectional view for explaining the conventional 
trouble (rough ** of the front face of a copper-plating layer). 
[Description of Notations] 

1 Substrate 

2 Hole for BaWa HaB Formation as a Crevice for Interlayer Connections 

3 Plating Resist 

4 Printed Wired Board 

It - 15 Layer insulation layer 

CI - C6 Conductor pattern 

LI (the 1st layer) Metal thin layer 

L2 (the 2nd layer) Metal thin layer 

L3 Copper-plating layer 

L4 Adhesion layer 

UL Substrate layer 



[Translation done.] 



http://www4 .ipdl.ncipt.gojp/cgr- bin / tran.web.C gi.ejje 



2006/11/21 



